There is a widespread conviction that differential geometry must be constrained to deal with spaces that are "smooth enough", in practice with spaces which are locally diffeomorphic to a Euclidean space. We have learned to live with this view, but in fact it is a cumbersome constraint. The world around us is far from being "smooth enough", and if we would like to have its differentially geometric model, we should ardently look for "sufficiently non-smooth"
development of the differential space theory that sooner or later one would have to turn to algebraic foundations of this theory. Some of the above mentioned concepts of differential spaces have already in themselves an algebraic flavour: the structures in question are defined in terms of a ring or a sheave of functions over a set rather than by directly structuring the set itself. A pioneering work of Palais [17] , in the field called by him algebraic differential topology, has turned out to be extremely helpful. In fact, his investigations should be placed somewhere between algebraic geometry and differential geometry, and although he never mentions differential spaces, his results can be naturally extended to cover this case. In the present essay I shall amply make use of Palais' work. Proofs of all statements non-documented with references to suitable sources should be looked for in the book by Palais.
In my analyses I shall focus on two concepts of differential spaces: that proposed by Sikorski ([3] and [4] , see also [18] ) and that introduced by Mostow [9] . As we shall see, these two concepts are closely interrelated. Other versions of differential spaces are studied in [10] .
In section 1, some basic algebraic concepts are recalled. To consider rings of functions on certain sets, as it is the case in both Sikorski and Mostow theories, is not a limitation since any abstract (strictly semi-simple) commutatiye ring can be made into a ring of functions via the Gelfand representation. Differential space in the sense of Sikorski is a "geometric refinement" of the algebraic concept of ringed space. Ringed spaces are briefly reviewed in section 3, and Sikorski's theory is analyzed in section 4. Analogously, Mostow's theory of differential spaces is a geometric version of the theory of structured spaces (essentially, sheaves of germs of functions on a topological space); this is dealt with in section 5. Our main conclusions are summarized in section 6. Sikorski's concept of differential space nicely generalizes the notion of real smooth manifold. It is shown that to suitably generalize the concept of complex analytic manifold one must turn to a Mostow-like generalization. Since p is a representation, \ji is injective. Therefore, M can be naturally identified with a subset of A". There is a bijective correspondence between Z-closed subsets of and strict radical ideals of A.
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Differential spaces in the sense of Sikorski
The last example is crucial. One could reverse the reasoning and ask which condition should be imposed upon a ring of functions defined on a set M to change this set into a manifold or some its workable generalization. From the answer to this question various definitions of differential spaces arise. The essential idea consists in selecting a family of functions on M in such a way that it would be possible to treat it, ex definitione, as the family of smooth functions on M. If the family of such functions is a ring, almost everything else which is needed is, as we have seen above, nicely done by the algebraic properties of ringed spaces.
One of the possible ways was chosen by Sikorski [3] , [4] , [18] . He decided to work with a non-empty family C of real functions on a set M with the weakest topology z c in which functions of C are continuous. The family C was supposed to be (1) closed with respect to localization, and (2) closed with respect to superposition with smooth functions on the Euclidean space.
A function f, defined on AcM, is said to be a local C-function if, for every peA there is a neighbourhood B in the topological space (A, t^), where is the topology induced in A by t c , and a function geC such that g|B = f|B. The sot of all local C~functions is denoted by C A . One obviously has CcC M -If C = CJJ the family C is said to be closed vith respect to localization.
Let C be a family of real functions on M. It is said to be closed vith respect to superposition with smooth Euclidean functions if for any nelN and any function weC^R 11 ) , f lf ..., f n e C implies u ° (f.^, ..., f ) e C.
A family C of real functions on M satisfying conditions (1) and (2) is called a differential structure on M, and it is treated, ex definitione, as the family of smooth functions on M. A pair (M,C), where C is a differential structure on M, is called a differential space (in the sense of Sikorski). Let us notice that on the strength of condition (2) C is a (linear) ring, and consequently a differential space (M,C) is also a ringed space.
It turns out that the notion of differential space is both 2 a vast generalization of the ordinary manifold concept and a workable tool: large parts of differential geometry can be done entirely in terms of it (see [18] ). Let us briefly consider the two conditions defining this concept. The structured space notion is a common generalization of such concepts as: smooth manifold, real analytic manifold, complex manifold, algebraic variety, differential space. For instance, every differential space M can be regarded as a structured space (M, 0 M ) with the functional structure given by the sheaf 0 M of germs of smooth real functions on M. Moreover, the categories of smooth manifolds, real analytic manifolds, etc. are full subcategories of the category of structural spaces.
In particular, by using structured spaces instead of ringed spaces we can overcome difficulties met in our attempt to construct a complex analytic differential space (end of section 3). Indeed, let H be a complex analytic manifold and 0 H (U) the algebra of holomorphic functions on U, where U is an open subset of H. Evidently, the assignment U * 0"(U) n defines a sheaf 0of function algebras on H. Therefore, any complex analytic manifold can be represented as a structured space (H,OJJ) . Basing on this fact, one can construct a complex differential space in an analogous manner to what has been done in the preceding section in the case of real differential spaces. To this end we could adapt a construction proposed by Mostow (1979) . A differential space in the sense of Mostow is a topological space M together with a sheaf C M of germs of continuous (in the assumed topology) K-valued functions on M (with K = IR or C), called smooth functions, satisfying the following closure condition: for any neIN, if f^ ..., f e C M (U), where U is an open subset of M, and g is a smooth Euclidean function on IR n (resp. a holomorphic function on C n ), then goff^ ..., f n ) e C M (U) (Mostow originally considered only the real case). Let us notice that we do not need to assume the closure with respect to localization since it is contained in axiom (S2) of the sheaf definition. Therefore, with every differential space in the sense of Sikorski is associated a (real) differential space in the sense of Mostow. Indeed, a differential space in the sense of Sikorski (M,C) is a ringed space; by taking its associated structured space we obtain the differential space in the sense of Mostow. Relationships between Sikorski and Mostow differential spaces were studied in [10] .
Concluding remarks
Since the rapid development of algebraic geometry there is no doubt that geometry can be given a sound algebraic foundations. From the work of Palais (1981) it clearly follows that it is equally true as far as differential geometry is concerned. By taking any algebra and, if necessary, representing it with the help of Gelfand representation as a functional algebra, we can construct algebraic structures such as ringed spaces or structured spaces which in many respects behave like geometric structures (one can algebraically define vector tangent and cotangent spaces to them, etc.). Moreover, many authentic differentially geometric objects such as real and complex manifolds turn out to be special instances of such structures.
This suggests a nice way of generalizing the standard differential geometry. One should take a suitable algebraic structure (ringed space or structured space), enrich it with the help of axioms which would make this structure more "geometrically flexible", and try to implement known differentially geometric procedures. As we have seen, Sikorski's theory of differential spaces naturally arises according to this method when one starts from the geometric concept of ringed space, and Mostow's theory of differential spaces when one begins with structured spaces. In fact, both authors worked with no help of algebraic considerations, and they should be praised for their correct intuitions.
Sikorski's theory is simpler than that of Mostow and proves to be sufficient as far as a generalization of the real 
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